Tinnitus is an invisible condition, and therefore, it is difficult for those without tinnitus to understand its devastating nature. In this study, we compared the perceptions of tinnitus and related symptoms from tinnitus sufferers and their significant others, in an attempt to improve our counseling to those with tinnitus.
INTRODUCTION
Tinnitus is a bothersome condition that causes significant distress for approximately 5%-10% of the population 1, 2 . There are numerous studies investigating the effects of tinnitus on the sufferer. These effects include sleep disturbance, difficulty hearing, concentration problems, and altered thoughts and emotions (e.g. fear of having a more serious health condition, stress, anxiety, depression, isolation) [3] [4] [5] [6] [7] [8] [9] . As tinnitus can affect the sufferer in so many domains, there seems little doubt that it also has an impact on the patient´s spouse or significant other, with whom sufferers have a close personal relationship. However, few studies have examined the impact of tinnitus on partners and on this relationship.
Pugh et al. examined how spouse responses and marital satisfaction affect the experience of tinnitus 10 . Their findings showed that punishing spousal responses (i.e., ignoring or selectively punishing complaints) were directly and positively related to anxiety and depression in the sufferer, while global levels of marital satisfaction were found to be negatively associated with anxiety and depression 10 . Therefore, we can assume that some types of communication between partners and sufferers can contribute to the level of emotional distress experienced by the patient.
Holgers et al. found that those tinnitus sufferers most likely to suffer from severe tinnitus had anxiety and/or depression 8 . Severe tinnitus was defined in their study as tinnitus that caused frequent visits to the clinic during the 18 months of the study or that caused the sufferers to take time off of work due to the tinnitus. For those who are bothered by their tinnitus, it can affect their thoughts and emotions, hearing, sleep, and concentration 8, 9 .
Those tinnitus sufferers with greater sleep disturbance due to the tinnitus have greater tinnitus severity ratings, regardless of perceived tinnitus loudness 4 . Folmer and Griest found that sleep disturbance is a major problem for many people with tinnitus and that greater sleep disturbance was correlated with higher percentage of sufferers whose tinnitus began within two years of their initial appointment 6 . Lasisi and Gureje found that Nigerian adults who were 65 years and older with tinnitus experienced insomnia significantly more often than those without tinnitus 11 . They also reported that the adults with tinnitus experienced a significant deterioration in total quality of life scores and the physical, psychological, social, and environmental quality of life domains among elderly adults who had tinnitus with insomnia compared with those elderly who had tinnitus without insomnia 11 . When one partner is unable to sleep, if they toss and turn and get up several times, this could affect the sleep of other. Sullivan et al. found that tinnitus sufferers reported more severe problems with sleep, cognitive difficulties, sexual difficulties, social activities, contact with family and friends, marital difficulty, and illness focusing than those sufferers without tinnitus 5 . These problems were even worse in tinnitus sufferers that were depressed. In this study, tinnitus sufferers were found to have more severe problems with medications, cognitive function, physical appearance, body deterioration, activities of daily living, assertion, and eating in addition to the problems experienced by the non-depressed sufferers 5 .
Tinnitus sufferers often experience anxiety and depression due to several different thoughts that are provoked by the tinnitus 9 . Many sufferers fear that the tinnitus is a sign of a more serious condition. A common fear is that the patient will suddenly lose all of their hearing due to the tinnitus, or that they have a tumor or some other life-threatening condition. These thoughts and fears can lead to anxiety and depression 5 .
Tinnitus sufferers often experience anxiety, depression, difficulty socializing, difficulty with mood changes, difficulty sleeping, impairment of basic daily activities, and reduced quality of life 3, 12 . Sleep difficulties and other negative effects of tinnitus can be the most disturbing during the first two years after onset. Onset can occur at any point in a person's life. It is likely that tinnitus that will cause difficulties with sleep, concentration, thoughts and emotions, and hearing after they have a significant other in their lives, typically a spouse. These negative effects can cause sufferers to miss work, and may impact their significant other's life. In some cases, the effects of tinnitus could be so severe, that the tinnitus patient no longer takes on their usual tasks and responsibilities in the house hold and their significant other takes on the task of taking care of their spouse with tinnitus as well as all of the household responsibilities.
There have been a few studies suggesting that tinnitus can impact the family 3, [13] [14] [15] [16] . Interestingly, there is research looking at the experiences of caregivers of other chronic diseases. Sales described some multidimensional burdens of family caregivers for different chronic diseases such as mental illness, dementia, and cancer 17 . These multidimensional burdens include the direct care needs of the patient, the disruption of normal household routines and roles, financial concerns due to medical costs, income loss, and emotional stress caused by the illness. Sales also stated that cognitive and affective impairments that change the patient's behavior are more difficult for family members than physical impairments 17 . Sleep disruptions, anxiety, and depression associated with tinnitus affect the patient's behavior.
Zarit et al. interviewed older adults with senile dementia and their caregivers. Lack of time for oneself, the excessive dependency of the patient on the caregiver, and the caregiver's fears about further deterioration in the patient's behavior were commonly mentioned during the interviews 18 . However, they found that the patient's illustrates the surveys for sufferers and their significant others).
The survey to tinnitus sufferers consisted of statements that addressed how tinnitus affected their everyday life activities. The statements were to be rated on a scale of 0 to 100 (0=absolutely disagree; 100=absolutely agree). Participants were also asked to respond to questions based on how their significant other's life would also be affected by tinnitus. Six open-ended questions were included in the survey to obtain more specific feedback from the tinnitus sufferers regarding their experiences, and what they think partners could do to help them manage tinnitus better.
Similarly, the survey to significant others was intended to gauge their understanding of tinnitus and how they might be able to help. They were asked to rate statements on how tinnitus affects the sufferer and their own.
They also answered open-ended questions about how they can be more helpful with tinnitus.
RESULTS
Forty-one tinnitus sufferers and 31 significant others followed the link provided and 17.8% of the sample completed the survey. We compared the responses between tinnitus sufferers and their significant others.
The impact of tinnitus on the sufferers
Tinnitus sufferers and their partners rated several statements based on their problems and their understanding of the others' problems. Figure 1 shows ratings of difficulty with sleep for sufferers and partners. In general, it appears that the understanding of partners on the severity of the sleeping problems is similar with that of sufferers. However, the average low rating (0-10 difficulty) for the sufferers experiencing a minor sleep problem is 37% for the sufferer and 58% for the partner. Therefore, there are some instances where the partner behavior did not have a significant impact on the level of caregiver burden 18 . The amount of visits from other family members that were not the primary caregiver was significantly related to caregiver burden. Caregivers felt fewer burdens with more frequent visits from other family members. Significant others of sufferers with tinnitus may need to make an effort to keep social networks healthy if their spouse is severely affected by their tinnitus in order to reduce some of their feelings of burden 18 .
Gaugler et al. found that caregivers of cancer sufferers who felt overloaded, had financial strains and reported tension with other family members were more likely to have depressive symptoms and a negative health impact from caregiving. Psychosocial resources, such as social networks, and a feeling of mastery of care responsibilities had less negative health impacts from cancer care. Social networks that could be available to provide guidance and support were suggested to prevent negative impacts of cancer caregiving such as loneness, isolation and other depressive symptoms. Caregivers who felt trapped in their role suffered more negative consequences. Those caregivers that had optimism and confidence in their roles were much less likely to experience negative health consequences 19 .
It would be expected that people living with individuals with tinnitus also might face some challenges. Some severely-affected tinnitus sufferers miss work due to their tinnitus and likely do not complete household tasks as they did before the tinnitus, increasing household burden on their significant other. Many tinnitus sufferers will spend large amounts of money to try to get rid of the tinnitus 20 , which could add financial distress. For those sufferers who are severely depressed and/or anxious, the emotional stress can be a burden for any relationship. And when the cause is unclear, and cannot be seen or appreciated by the partners, this could add to the distress of both partners.
We conducted an online survey to compare the perceptions of tinnitus from sufferers and their significant others. This preliminary study was designed with the expectation that we could evaluate the ways that significant others can be included in counseling for the patient with tinnitus.
METHODOLOGY
An invitation was emailed to 230 individuals on a tinnitus research registry at The University of Iowa. The tinnitus registry consists of people that register themselves to participate in tinnitus research. The email asked the individual to complete an online survey by following a link. They were informed that the participation was voluntary and, if they wish, their partner could also participate in the study. In this case, participants with tinnitus provided their partner's email, and a message containing a link to the survey was sent to the partner. The survey in its entirety took 10-20 minutes to be completed (see Appendix, that does not fully appreciate the sleep problems experienced by the sufferer. Figure 2 focuses on concentration problems. Partners and sufferers have overall a similar understanding of concentration problems faced by sufferers. Half of partners (48%) note sufferers experiencing minor concentration problems, while only 29% of sufferers rate this difficulty as minor (0-10). Sufferers might experience concentration problems (ratings>51%-60%), and partners do not have the same understanding on this difficulty.
The difficulty on hearing because of tinnitus from the perspective of sufferers and significant others is shown in Figure 3 . We note that difficulty hearing is a major problem perceived by sufferers and partners. Only 24 % and 42% of sufferers and partners, respectively, rated hearing difficulty as a minor problem (0-10). It is noteworthy that some partners do not fully appreciate the hearing difficulties that many tinnitus sufferers have. Figure 4 represents the ratings regarding the influence of tinnitus on thoughts and emotions. Almost 60% of partners do not notice how tinnitus can interfere and make sufferers feel stressed, anxious, angry, annoyed or depressed. However, 32% of partners rated ≥ 61%, showing that they seem to acknowledge these emotions to tinnitus, as observed on the percentage of partners on higher ratings when compared to that of sufferers. Figure 5 shows the ratings of sufferers and partners regarding the willingness of sufferers to try new treatments, no matter the cost, to find relief from tinnitus. This figure indicates that 15% of sufferers do not think they can try any treatment for tinnitus, while almost 77% of significant others rated this possibility the same way (0%-10%). These results show that tinnitus sufferers seem willing to try any treatment for tinnitus, no matter the cost, but partners do not appreciate this position.
Tinnitus as the center of attention from the perspective of sufferers and partners is explored on Figure 6 . In general, it seems that tinnitus is not the center of attention for most sufferers (68%) and partners (84%). A similar result was found on having trouble being productive at work for the sufferer (Figure 7) . Half of tinnitus sufferers (49%) did not believe they had trouble being productive at work. Most partners (65%) shared the same perspective. Figure 8 shows the results when asked if sufferers become less social because of tinnitus. In general, it seems that this is not a common problem for both sufferers and partners. We note also that 24% of sufferers and 19% of partners rated this problem as 51% or higher. Figure 9 represents the responses when asked if partners understand what it is living with tinnitus. The results showed that 37% of sufferers and 35% of partners do not think partners know what it is like to live with sufferer´s tinnitus. It was also observed on the ratings of 71%-80% and 91%-100% that partners believe they understand what it is like to live with their partner's tinnitus, but sufferers do not seem to share the same perspective.
The impact of tinnitus on the partners
Some questions were intended to gauge understanding on how the partner's life is affected by the tinnitus. Sufferers rated the statements based on how they believe tinnitus affects their partner's life, and partners answered the statements under the perspective on how tinnitus of sufferer indeed affects their lives. Figure 10 shows the understanding of the difficulty sleeping by the partner. If the tinnitus sufferer is having difficulty sleeping (e.g. tossing and turning in bed, or getting up several times), it is reasonable that this would affect the partner. In general, it appears that most of the partners sleeping patterns are not affected, and this perspective is generally shared by the sufferer. Figure 11 represents the percentage of respondents feeling that partner is stressed, anxious, frustrated, or depressed because of sufferer´s tinnitus. In general, it seems that most partners (60%) and sufferers (66%) believe tinnitus has a minor impact on partner's thoughts and emotions. Figure 12 shows the results in all rating levels when participants were asked if partners think that too much money was spent on tinnitus treatments. It seems that for the great majority of tinnitus sufferers (97%) and partners (80%), this is not a major problem. Figure 13 represents the ratings of sufferers and partners when asked if their significant others are tired of talking about tinnitus. In general, for most sufferers and partners tinnitus is not the main center of attention of their conversation. Figure 14 represents the percentage of sufferers and partners in all rating levels when asked if partner has to run the household because sufferer is preoccupied with tinnitus. Both tinnitus sufferers (89%) and partners (90%) do not feel tinnitus brought a major change on the household due to tinnitus (ratings of 0%-10%). Similarly, tinnitus sufferers and partners seem to share the same perspective that tinnitus does not bring problem to their social lives, as seen in Figure 15 . Figure 16 shows the results when asked if tinnitus affects their significant other's lives. Approximately 55% of sufferers do not feel their partner's life is affected by tinnitus (rated 0%-10%). However, when partners rated the statement "My partner understands that my life is affected by his/her tinnitus", 50% of partners do believe that their lives are affected by sufferer´s tinnitus. Therefore, many partners have their lives affected by the tinnitus of sufferers, but this is not always appreciated by the sufferer. Figure 17 shows the perception of the ability of how to help the tinnitus sufferers. Many sufferers and partners (63%) are in agreement that the partners are not able to help (ratings of 0%-10%). It should also be noted on the ratings ≥ 71% that there are many partners (20%) that do believe that they are able to help, but fewer sufferers (9%) believe this. Figure 18 shows the responses when asked if there is resentment associated with tinnitus. The results showed that 87% of sufferers and partners do not experience this resentment because of tinnitus.
Open-ended questions
Sufferers and their partners were asked to answer several open-ended questions to gauge their understanding on what they find to be helpful in managing the tinnitus.
When sufferers were asked "What they wished their partners understood about their tinnitus?" three respondents indicated that they would like their spouse to know what their tinnitus actually sounds like. Five responses indicated that they wish their partners understood that tinnitus is the reason for their difficulty with hearing and concentrating. Seven sufferers mentioned that they wished their partners could understand their distress due to the loss of silence because of the constant tinnitus.
Sufferers were also asked "What their partner could do to help them manage their tinnitus better." Eleven responses ranged from providing emotional support (e.g., "listen when I talk") to helping the individual with tinnitus hear better (e.g., "talk louder-no mumbling", "face me when speaking" and "be there when quiet people talk to help translate").
Sufferers were asked to "List ways that their partner could help them sleep better". One of the responses indicated that the sufferer and their partner sleep in separate rooms due to the tinnitus. Another response indicated that the partner helped the sufferer to relax prior to going to bed ("Expressed warmth with soothing head massage"). Two responses mention that background noise at night helps them sleep; therefore indicating that if the partner would accept background noise at night that would help the sufferer sleep better.
When sufferers were asked to describe how their partner could help them hear better, fourteen respondents indicated that the partner could speak louder, tolerate louder listening volumes, face the sufferer when speaking, or not get frustrated when trying to communicate in background noise. They were also asked to "List the things their partner could do to help them concentrate better". The responses indicate that the partner can pay attention to the sufferer, leave the sufferer alone, get the sufferer's attention before talking, be understanding of how disruptive background noise is, be aware that living with tinnitus makes the sufferer tired and may further impede listening and talking.
Sufferers were asked to "List things that their partner could do to help them with their thoughts and emotions about tinnitus". The responses indicate that if the partner is supportive, a good listener, takes the tinnitus seriously, and goes to doctor´s appointments with them it would help.
Partners were asked to "List things they wish they understood about the sufferer's tinnitus", and responses indicated that they wish to understand why the tinnitus will never go away, why there is no cure, and what causes the tinnitus. One partner indicated that they wish they understood why the sufferer fears the worst and why they can't be more helpful.
Partners were asked to "List things that the sufferers could do to help them manage the tinnitus". Responses included letting the partner know when they are not speaking clearly, telling the partner how the sufferer is doing each day, and adding people to the sufferer's support group to provide the partner downtime.
The partners were also asked to "List what they need the sufferer to tell them about how tinnitus affects their sleep". One of the responses indicated that the partners would like to know how to help the sufferer with sleep. Another response indicated that the partner would like to know why the sufferer feels there is too much noise keeping her awake, no matter how quiet the room is.
Partners were asked to "List the things that they need the sufferer to tell them about how tinnitus affects their hearing". The responses indicated that the partners need to know when the sufferer has difficulty hearing the partner, and what to do to be understood.
The partners were asked to "List the things they need to know about how the tinnitus affects the sufferer's thoughts and emotions". The responses indicate that the partners need to know whether what the partner is doing is helping or not. One partner indicated that they need to know that their efforts and support are appreciated.
DISCUSSION
The purpose of this research was to investigate the effects of tinnitus on sufferers and their significant others in an attempt to uncover differences in their knowledge about tinnitus, how they manage this symptom, and what partners can do to help. There were some general agreements between the ratings given by partners and sufferers on the consequences of tinnitus. However, there were also several issues that showed a lack of appreciation of the others problems. For significant others and sufferers, tinnitus was not considered their center of attention to 70% of the sample, did not make the sufferer less social to 60%, did not bring a major change to the household to 90%, and also did not cause resentment in their relationship to 90% of the sample. This was not the case for all, however. Around 60% of sufferers and significant others were also in agreement that partners were usually not very helpful. Sufferers and partners´ ratings differed on many statements. Difficulties experienced by sufferers with sleep, hearing, concentration, and thoughts and emotions were not fully appreciated by the partners.
Our study showed that sufferers and partners often understood that tinnitus can cause sleeping trouble. Additionally, partners´ sleep was generally not affected by the tinnitus of the sufferer. However, partners showed incomplete understanding that their significant others with tinnitus might experience sleeping problems. Sleep disturbances have been reported as a common problem experienced by tinnitus sufferers 3, [21] [22] [23] . These disturbances include difficulty falling asleep, early awakening, or being tired during the day. Therefore, we conclude that information should be provided to partners and sufferers in regard to the factors that can affect sleep. There are many strategies provided by Tinnitus Activities Treatment (TAT) to help improve sufferers´ patterns of sleep 23 . These strategies include rearranging the bedroom, avoiding taking naps during the day, using background sound, and using relaxation exercises 9, 23 . Having support from significant others on some changes to routine and lifestyle can minimize misunderstandings and enhance the mutual feelings of well-being.
Difficulty with hearing was a major problem perceived by sufferers and partners. Individuals with tinnitus noted that their partners could help them manage their tinnitus better if the partner could speak louder, tolerate louder volumes, face the sufferer when speaking, and not get frustrated when trying to communicate with background noise. Tinnitus is almost always accompanied by hearing loss 12, 24, 25 . As reported by Tyler et al. many sufferers who experience both tinnitus and hearing loss blame their hearing difficulties on tinnitus, even if they have significant hearing loss 23 . Therefore, it is crucial that tinnitus sufferers and their partners receive information on the difficulties in hearing caused by hearing loss and by tinnitus. TAT provides an excellent approach on this topic, in which it is explained to sufferers that even if the tinnitus were taken away, the hearing loss would still be there 9, 23 . Additionally, some strategies to improve hearing are provided in order to (1) alleviate some of the communication difficulties that can be associated with hearing loss, (2) reduce communication difficulties associated with tinnitus, and (3) ease stress that can be associated with communication 9, 23 .
In our research, concentration problems faced by sufferers were also not fully appreciated by their partners.
Sufferers´ responses to open-ended questions when asked to list the things their partners could do to help them concentrate better showed that the partners could pay attention to the sufferer, give the sufferer some time alone, get the sufferer's attention before talking, and be understanding of how disruptive background noise is. This finding emphasizes that information on concentration should also be provided to partners during counseling for tinnitus sufferers. In TAT, sufferers are encouraged to list situations that tinnitus does not interfere with their concentration in order to figure out what is different about these situations. Tinnitus sufferers are then encouraged to transpose these recognized characteristics to other situations 9, 23 . Additionally, different strategies and exercises are provided to facilitate focusing their attention on the task 9 .
Although our results showed that the tinnitus sufferers sampled here experience thought that their tinnitus had only a minor impact on their partners´ thoughts and emotions, half of the partners declared that their lives have been affected by the tinnitus of sufferers. This was not always appreciated by the tinnitus sufferers.
Sufferers´ responses to open-ended questions when asked to list things that partners could do to help them with their thoughts and emotions indicated that if the partner listened better, took their tinnitus more seriously, accompany them to health-care appointments for tinnitus, and generally being more supportive, would be very helpful. How can one be supportive of tinnitus sufferers when this symptom is not even fully understood? Partners need to be made aware that tinnitus can change their routine and impact their communication and socialization. Communication between partners and sufferers plays an important role in the emotional distress experienced by the sufferer 10 . The information given to significant others in counseling is intended to nurture those helping sufferers to cope with tinnitus, and to minimize its effects on their communication and relationships.
Our results also showed that many tinnitus sufferers are willing to try any treatment for tinnitus, even at high cost, but their partners did not always appreciate this position. Tyler reported that tinnitus sufferers are prepared to accept and pay for a wide variety of treatments, including more invasive procedures 20 . Therefore, it is crucial to include partners in counseling sessions provided to sufferers. Treatment possibilities for tinnitus and realistic expectations should be addressed to remove misconceptions and develop a comprehensive understanding of tinnitus 26, 27 . This study made clear that there are many effects of sufferers´ tinnitus on their partners. This has important implications for audiologists working with tinnitus sufferers. It is advantageous to discuss the impact of tinnitus on significant others with sufferers by asking them about how they believe other people in the family are affected by their tinnitus. Partners play an important role on tinnitus treatment, and this study emphasizes the importance of including spouses on tinnitus counseling sessions. Sufferers and their significant others form a partnership, and therefore it is important to consider them as a partnership rather than focusing exclusively on the patient with tinnitus. Counseling is an important part of tinnitus treatment 9, 23, 26, 28, 29 . The inclusion of significant others in tinnitus counseling sessions will allow for mutual discussion about appropriate strategies in the home and social environments that can minimize the effects of tinnitus on sleep, concentration, thoughts and emotions, and hearing of sufferers.
Additionally, this study highlighted the importance of expanding outcome measures in tinnitus questionnaires to include significant others. It would be reasonable and useful if partners could also be evaluated in which areas they require to receive more information. This would assist clinicians to focus their counseling on the main affected areas. Tinnitus Primary Functions Questionnaire is a good example that could be administered to partners and, in conjunction with input from the sufferer, an overall treatment plan could be devised 9, 23 .
CONCLUSION
Individuals with tinnitus may experience difficulties with sleep, thoughts and emotions, concentration, and hearing. These difficulties can also affect their significant others´ lives, and can impact their relationship and activities of everyday life. Significant others can be helpful on managing sufferers´ tinnitus, but need to receive guidance. We suggest that partners participate in counseling provided to tinnitus sufferers as part of tinnitus treatment. This could include by private and group counseling sessions.
